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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Freuler et al. 
(#5,912,805) in view of Duvall et al. (#6,391,442). 

Freuler et al. teach a thermal interface for facilitating heat transfer from an electronic 
component to a heat sink (Col. 7 Line 30) comprising a planar substrate (Col. 7 Line 31) having 
first and second surfaces (Col. 7 Lines 31-32) wherein the peripheral edge of the substrate 
extends substantially beyond the surface between the electronic component and the heat sink 
(Col. 8 Lines 4-8) and the peripheral edge is coated with a localized adhesive (Col. 5 Lines 43- 
50) that has a peel-away protective layer made of paper that is coated with silicone (Col. 8 Lines 
33-45). Freuler et al. also teach heat conductive compositions containing paraffin along with 
additives that enhance thermal conductivity formed upon the first and second surfaces of a 
substrate (Col. 1 Lines 28-35 and Col. 7 Line 41- Col. 8 Line 3) and a substrate comprising a 
thermally conductive metal foil (Col 8 Lines 14-16), aluminum (Col. 8 Lines 17-22), which is 
approximately 0.002 inches thick (Col. 1 Line 30) and has a melting point of approximately 5 1 
degrees C or higher (Col. 8 Lines 23-26). Freuler et al. discloses the claimed heat conductive 
composition except for the thickness of 0.00065 inches. Freuler et al., however, further disclose 
that the thickness of the layer of thermal compound is adjustable depending on the end use of the 
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product (Col. 5 Lines 1-5). Thus, it would have been obvious to one of ordinary skill in the art at 
the time Applicant's invention was made to have modified the thickness of the layer depending 
on the end use of the product as shown by Freuler et al. 

Freuler et al. do not disclose the composition of the 'additives that enhance thermal 
conductivity' that is detailed in column 1, lines 28-35. Therefore, Freuler et al. fail to teach the 
use of graphite and a synthetic resinous polymer in the heat conductive composition. 

Duvall et al, however, teach a phase change thermal interface material that comprises 
from 10-80% of polymer (which may include synthetic resinous polymers (Col. 5, line 66 to Col. 
6, line 1 1)), 10-80% filler (which may include graphite with a particle size between 2 and 100 
microns (Col. 5, lines 38-46)), and 10-80% melting point component (which may include 
paraffin (Col. 6, lines 20-22)) (Breakdown of composition located at Col. 6, line 60 to Col. 7, 
line 3). Although Duvall et al. do not explicitly teach the synthetic resinous polymer to be within 
the range of 5% composition, Duvall et al. state that the specific formulation of the film is 
preferably selected according to the conditions to which the film is to be exposed, thereby 
allowing for customized adjustment and control for viscosity, thermal conductivity, and heat 
melt/flow properties to allow precise performance matching to various applications or 
requirements (Col. 5, lines 22-28). Therefore, it would have been obvious through routine 
experimentation to one of ordinary skill in the art to modify the synthetic resinous polymer 
content depending on the desired end product. Furthermore, it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum range or 
workable ranges involves only routine skill in the art. In re Boesch, 205 USPQ 215 (CCPA 
1980). Duvall et al. teach the phase change thermal interface to include paraffin, graphite, and 
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synthetic resinous polymers for the purpose of providing a material with a melting point 
component (paraffin) that allows the material to alter its melting point (Col. 2, lines 20-23), a 
filler (graphite) that helps to increase the thermal conductivity of the phase change material (Col 
5, lines 29-46), and a polymer (synthetic resinous polymer) that provides the phase change 
material with body (viscosity) to prevent the melting point component and filler from flowing 
out from between the heat sink and the heat source (Col. 6, lines 28-3 1). It would have been 
obvious to one of ordinary skill in the art at the time applicant's invention was made to have 
combined the teachings of Freuler et al. and Duvall et al. since each of the aforementioned 
references are analogous insofar as being directed at phase change thermal interface pads. 

Therefore, it would have been obvious to one of ordinary skill at the time applicants 
invention was made to have modified Freuler et al. to include graphite and synthetic resinous 
polymers as part of the additives that enhance thermal conductivity along with paraffin as taught 
by Duvall et al. in order to provide a material with a melting point component (paraffin) that 
allows the material to alter its melting point, a filler (graphite) that helps to increase the thermal 
conductivity of the phase change material, and a polymer (synthetic resinous polymer) that 
provides the phase change material with body (viscosity) to prevent the melting point component 
and filler from flowing out from between the heat sink and the heat source. 
3. Claims 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Freuler et al. 
0805) in view of Eaton (#5,930,893) and Grapes et al. (#5,002,715). 

The teachings of Freuler et al. are relied upon as detailed above. Although Freuler et al. 
teach the use of additives that enhance thermal conductivity (Col 1, lines 28-35), Freuler et al. 
fail to explicitly state that such thermal conductivity enhancers are in the form of graphite and/or 
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synthetic resinous polymers. Therefore, Freuler et al. is silent towards the teaching of the 
specific composition of the heat conductive layers. 

Eaton, however, teaches a thermally conductive material that is to be placed on both sides 
of a unitary intermediate substrate (Col. 3, lines 53-58) that comprises paraffin (Col. 4, lines 28- 
29), ethylene vinyl acetate copolymer (in the form of ELVAX - a synthetic resinous polymer) 
(Col. 4, lines 30-34), and heat conducting particles (Col. 6, lines 1-5). Although Eaton does not 
specifically state that the heat conductive particles are graphite particles, it is notoriously well 
known in the art (and evidenced by Grape et al. (see Abstract)), that graphite is one form of a 
heat conducting particle that is used in the heat sink art. Eaton gives a first example of the 
material which comprises 95% paraffin and 5% ELVAX (Col. 4, lines 28-40). Eaton further 
states that although the above has been discussed without the use of any heat conducting 
particles in the compound or barrier, it is understood that heat conducting particles may also be 
used which may further decrease the thermal impedance of the thermal joint/path (Col. 6, lines 1- 
5). Eaton does not explicitly teach the material comprising a range of paraffin between 60 and 
90% and a range of graphite between 10 and 40% although Eaton states that the melt temperature 
of the resulting compound can be varied between 20 and 100 Celsius and chosen according to the 
initial and normal operating temperatures of the component (Col. 4, lines 58-61). Therefore, it 
would have been obvious through routine experimentation to one of ordinary skill in the art at 
the time applicants invention was made to have modified the composition of the material 
according to the desired melt point of the material and the initial and normal operating 
temperatures of the component. Furthermore, it has been held that where the general conditions 
of a claim are disclosed in the prior art, discovering the optimum range or workable ranges 
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involves only routine skill in the art. In re Boesch, 205 USPQ 215 (CCPA 1980). Eaton teaches 
the use of the aforementioned material for the purpose of providing a heat sink with a thermally 
conductive material that decreases the thermal impedance of the thermal joint/path (Col. 6, lines 
4-5) and to provide the heat sink with ELVAX to maintain the integrity of the joint (Col. 5, lines 
48-67). It would have been obvious to one of ordinary skill in the art at the time applicant's 
invention was made to have combined the teachings of Freuler et al. and Eaton since each of the 
aforementioned references are analogous insofar as being directed at thermally conductive 
material substrates. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
applicants invention was made to have modified Freuler et al. to include ELVAX and graphite in 
the heat conductive composition material layers as taught by Eaton in order to provide a heat 
sink with thermally conductive material that decreases the thermal impedance of the thermal 
joint/path and to maintain the integrity of the joint through the use of ELVAX. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian P. Egan whose telephone number is 571-272-1491. The 
examiner can normally be reached on M-F, 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Harold Y. Pyon can be reached on 571-272-1498. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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